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41. At M-step of EM-algcrlthm for two classes, if the first class expected responsmlllty
matrix 7l = [0.8 0.4;0,3 .0], then the prior probability of the first class is .
{a) 0.25 0 ()0375 . (c) 0.9
“42. At M-step of EM-aIgonthm for two classes, if the first class responsibility expected
matrix 7wl = [0.8°0.4; 0.3 0], then the pfior probability of the second class is .....
© (a)0.25 -(b) 0.375 ° . . ()09 (d) none of the glven

43. At M-step, if the first class responsibility matrix w1 = [t) go. 4, 0.3 0], and the i rmage is
¥ =[1 0; 0 1], then the mean of the first class is ... -
(=08 . (b2 {) 1. 5 (d) 2.134

44. At M-step, if the first class responsibility matrix i1 = [0 8 0.'4~; 0.3 0], and the lme'ge ie
Y=[1"0;0 1] then the mean of the second class is . s ’

(@25 . . R (b)192 ) . __(9)12 L (d)o.z

45, MR, the RF col... - < : L

(@) transmits (b) receives body (c) allgns protons in
. excitation signal  magnétic’ response - the filed-direction

.46 -The mass number of the followrng nuéleus represent an MRI actlve nucleus:
(a) 18 S {b) 12 . T (c) 11 ' (d) either (a) or (b)

AT Essentrally all MRI Is a ......imagirg
(a) water's proton’ ®) nitrogen

(d) both (@)&(b)

(¢) water's oxygen (d) carbon’s profon

T . 48 Dunng excitation, the net magnetlzation vector flips with an angle that is a function of ..

{a) strength of the RF (b) duration.of the RF  (g) strength of the (d) both (a)&(b)
pulse fleld. . pulse . .¢ . " main magnet field . -
- 49, Regularly, brain. r.'vhite matter anq grey matter have different ........ MRl relaxation tlme(s)
. .(a) T . E (b) T2 (c) either (a) or (b) (d) both (a)&(b)

50.:..., stadies. the actwated area of the bra:n after certain stimuli
(&) Tagged MRI _— (1:;) Diffusion imaging (c) Functronal MRI

R

’ (d)l'T1-weighted MRI
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(d) none of the given
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9. Accordmg to Fig. A, Pixel D is a...... tissue
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' : IF'g 2] ""‘”‘-400 %1000
-1 s o T
- A B 3 0.6cm lr +40—> 180"
. il 0 *
s
~ C D = 0.28cm? |Gk "60_’"'100
- < _ ; & -400—)-_600
03 05 ‘033 0.58cm? | 1000

1. CT imaging i associated with the interaction of .....waves with body
(a) x-ray " - (b} ultrasonic (c) magnetic fi eld

2. The scan of a....... is much more safe than a CT scan of the abdomen -
(a) dental teeth (b) colon CT (c) stomach CT (d) chest CT
3. Ifthe attenuatron caefflcient of water is 0.2 cm‘1 then its Hounsfield unitis .....

(c) positive (d) negative

(d) gamma-ray -

4. The relation between the transmitted x—ray mten5|ty with distance inside tissue is.......

(a) linear (b) quadrature” (c) cubic” (d) exponential
5. In Fig. A, applymg a first step vertical ART correction, set A=..... m!
(a) 0.5 - (b) 0.25- (c) 0. 125- (d) none of the gl\r:en

" 8. InFig. A, applymg a2m step horlzontal ART correct“on after vertical, set B=..... cm"‘

(a) 0.11 T (b)-0.08" < (o) 0. oé_’ ' (d) 0.27
7. In Fig. A, applying a third step diagonal {main and reverse) ART correction, after vemcal.
and horizontat, respectnrely3 set C=.....cm! .
(a) 0.1 (p)=0.07 (¢) 0.07 . {d) 0.24°
8. if the sum of absolute minimum acceptable errors of one.cycle (including vertical, honzontal,
and diagonal steps) is 0.01, then it need . cycles 1o terminate the ART algorithm )
(a) zero . (b) one - {c) two (d) undetermined

t i -
(a) water ~ (b) fat ’ ©{e)soft T . (d) lung
10. To selecta parametnc probabrllstlc |nten5|ty model for i image classes, one should Iook at..
(a) image histogram ~ (b) image résolution  (c) EM cémponents (d) prlorvalues -

T A Gaussian probablllty densrty function (pdf) is destnbed by the parameter(s) ..... )

(a) prrcr values (b) ‘gzaaﬂi:snd '(d) both (a)& (b)

12 According to the Bayes decaston‘theory. the apostorlorl |ncr$ases Ilnearly with......

(bLng:g’ﬁ;a' ;L (c) ewdence 7 (d)both (a) & (B)

: Jan. 20", 2020

-(c) means

(a) prior value
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13, if the number of object plxets-ZOO ina 100x100 tramtng two-class i rmage then the prior
‘probability of the other class (background) is ......
(a) 200 (byo.02 - {c) 0.98 (d) none of the gwen
14. Let ¥ be the grey-level image, then the Bayes decision theory selects class 1 (x=0)if...

(a) p(Y|x = 0) > (b) p(X =0) > (©) plx= 07} >

- p(¥lx=1) pXx=1)" - plx=1|Y)
15. If a 5-fold cross validation is applied on a data of totai size of 1000 record, then the

(d) none of the given

training data should be-of size.....record

(a) 800 (b) 500 (c) 200 (d) 5

16. If a leave-one-out cross validation is applied on & data of total size of 1000 record, then
one should apply a number of ...... experiments - 7 . . '
{a) 1000 . (b) 998 {c) 200 (d) 1

17.To more accurately describe an accuracy to be 0.8, threé expenments accuracies are

(a)070809 {b) 0.75,0.8,0.85 (0)06081 , {d) any answer

- 18. To extract deep learnmg features from a 50x50.1 image uslng a convoluhon with a kernel of
. slze 5x5 the output feature f map is of size..

“(0) 46x46

T (a) 50x50 (D) 45x45 i, (d) 5%5
K 19 The ;ob of convalution wath a kernel of srze 3x3 with'all va!ues of 1/9 istoapply .......
- {(a) smoothrng - (b} sharpemng (c) high pass fi lter ‘ (d) both (a)&(b)

' 20, To extract deep |earning features from’a 3x3 image'Y=[0 1 1;1 01; 1 1 0] usmg a
convolution with a kernel of size 3x3 with all values of 1/9, then the fi rst cutput pixel is..

() 1/9 (0)2/3 ©1 @3 o

© 21, If a bat hears an echo 3 4second after it makes a chrrp of spesd 340 m/sec, how farf &
" away is the object? g ,f

< (@ 100m . {b) 50m . (c) 200m
’ '22, High ultrasomc imaging frequenc:es is swtable for imaging ..
(a) sinall 3|ze objeots (b) surface structures (c) deep structures . (d) both (a)&(b)

© 23, tn amplrtude-mode uItrasomc (US) scan; the.."...decreases as the- amphtude |ncreases

£

ok

(d) 578m

(a) trssue reﬂectnnty (b) object depth ) (] transducer size (d). both (a)&(b)
24 Compound rmaglng (sonoCT) is an enhanced ...... scan ’ ) B
" (a) A-mode (b) B-mode (c) Mrmode’ = %, (d) none of the given

answers -
25, If a blood cell is moving with a velocity u m/s towards a transdt”r’c:é? that submlts an.
ultrasonic wave with a frequency v and speed €, then the reflected wave has .. - qﬁ‘ﬁ

{b} different L
{(a) same speed ¢ frequency v’ (d) both (a}&(b)
226, Contmuous wave Doppler affords... '

a) high speed value~

(c) different speed C* -

..measurements of blood spead
(c) small areg (d) both (a)&(b}

(b) Iarge area
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27. If 2 blood cell is movmg with a velocuty 500 mls away from a transducer that submits an

ultrasonic wave with100 MHz arid 1500 m/s, then the reflected frequency Is.... MMz

@75 | (b} 100 {c) 150 (d) none of the given
.- 28. If a’blood cell is moving with a velocity 0 m/s and a transducer submits an _ultrasonlc wave

with 100 MHz and 1500 mi/s, then the reflected frequency is.. MHz
. (@) 75 (b} 100 {c) 150 (d) none of the given
. 29. Golor Doppler superimpose blood velocity map on top of a{n)...... scan : _
(a) A-mode {b) B-mode . {c) M-mode {d) none of the given ‘

30. Forms of ionfzed radiation include.... o

(a) MRI waves (b) ultrasonic wave (¢) microwave -(d) gamma-rays

31. Positron emission tomography basically used a camera to detect .....

(a) positrons (b) gamma-rays - {c) alpha particles {d) either (a) or (b)
" 32.A radioactivity is dropped by one quarter after travelling 2¢m in tissue and by one more

quarter after travelling a more 1cm in the tissue, then......

: ‘ : ¢) half value
@ haltife=2om . (haiflfe=gom O

(d) half value
“’layer=3cm

half value layer
(d) positronflarge

. 33, Tumor therapy applications would use .._particles due its .....
- (a) alpha/small (b) alpha/targe (c) positron/small
34. A cyclotron is used onsite for PET scan as the positron-emitting radionuclide.......
"(a) has short half time  (b) is synthesized (c) exists naturally (d) both (a)&(b)
35. To build a prior shepe model, a registration step is done to...... training images

(a) maximize .. (b) enhance visual (c) minimize (d) bolh (a)'&(b)
similarities befweén appearance of similarities between

36. IfFamong 100 tralnlng images, the pixal (x=5,y-'5) is an object for 20 images, then the
probabrltstrc shape value for this pixel to belong to the backgroundis .........

(@) 20/100 & (b) 80100 (o) (5x5)f1 oo (d) none of the given.
37. K the grxel (x- y-5) in the training i image belong to the object edge, then the distance
map shape vaiue for th] ,ngxel LT

@0 {c) 1
38. If the prxel (x—50 y—SO) in the training image is deep ms&de the object, then the dtstance
map shape value for this pixelis ......... b 1,1 .

(c) negatlve @ 50x50 o

) (a)0 {b) positive |

38, Ifthe plxel (x-50 y=50) is an edge pointin the tramlng lmage then the distance map
shape value for the pixel (x=51,y=51) may be by
(ae 0. (b) rootof 2. (c) -2
o 40 The M-step of the EM algonthm computes the updated expected value of the probablllty
. (a) log Ilkellhood {b) prior (c) conditional (d) both (a)&(b)

(d) none of th given
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42. Essentlally all MRl is a.. Imagmg .
(a) water's proton o) nltrogen ' (d) carbon’s proton
43. During excitation, the net magnetization vector flips with an angle that is a function of .....
(a) strength of the RF (b) duration of the RF  (c) strength of the (d) both (a)&(b)

(e) water's oxygen

pulse field. = ' pulse - main magnet fi field ]
44, Regu!arly. bram whlte matter and grey matter have different ........ MRI relaxation time(s) .
L (a) T  mT2 (o) either (a) or (b)

+ {d) both (2)&(b).
85.. studles the activated area of the bram after cer’(ain stlmuh o o

“(a) Tagged MR (b) Diffusion imaging (c) Functronal MRI

486. At M-step of EM-algorithm for two cIasses if the first c:lass expected responsrbrhty
matixwl = [0.8 .0,4;0.3 0], then the pr:or prohablhty of the firstclass s ..... - '
(ay 0.25 . (bo. 375 L7 (c) : (d) none of the given
- 47, At M—step of EM- algorlthm for tw0 cla;ssee -Jf: the first class responsrbllrty expected

matiix 7l = [0.8 0.4;0.3 0]; then the prmr probabrllty of the second ¢lass is .....
' (a)025 (b)0375

'48 At M-step if the first class reeponsrbihty matrlx-.-rl = [0 8 0. 4- 0.3 0] and the image is

=[1.0; 0 1], then the mean of the firstclass is .
(a)OB L 1.2 (c)15 _ (d)2134
49, At M-step, If the first class responsibility matrix w1 = [0 8 0.4;0.3 0], and the image is’

* Y=[T 0; 0 1] then the mean of the second classis ..... - ¢
@25 (b) 1.92 @12 .- (d) 0.2

S "50 The M-step of the EM algorithm computes the updated expected value of the... .probability
T (a) Iog Irkehhood (a) log lrkellhood (a) log likelihood (a) log likelihood
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(&) T1-welghted MRI

(c) 0.8 - .+ - (d) none of the glven'

(a)05 (b) 0.25

 @ot (b) -0.07
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waves with body
(d) gamma-ray -

1. Nucleer' ir_n‘a'ging is associated with the interaction of ....
(a) x-ray {b) ultrasonic {c) magnetic field

2.1n FiQ. A, applying a first step vertical ART correction, set A=.....cm™ .
(¢) 0.125 (d) none of the given
3. In Fig. A, applying a 2% step horizontal ART correction, aﬂer vertical, set B=.....cm™

(a) 0.11 (b) -0.08 {c) 0.08 e (d) 0. 27

4, InFig. A, apblylng a third step diagonal (marn and reverse) ART correctlon after vertical ;.
and horizontal, respectively, set C=.....cm™

= {¢) 0.07
5, If the sum of absolute minimum acceptaﬁle errors of one cycle (including vertical,
horizontal, and diagonal steps) is 0.01, then it need ...cycles to terminate the ART algonthm

(a} zero {b) cne © twa (d) undetermrned -,

6. Aceording fo Fig. A, Pixel D is a......tissue . - "

(a) water {b) fat . (c) soft * (d) lung .

7. The scan of a....... is much more safe than a CT scan of the abdomen ' o
o (a) dental teeth (b) colon CT (¢) stomach CT (d) chest CT o

8. If the attenuation coefficient of water is 0.2 cm, then its Hounsfield un_rt is ...

(a) 0.2 (b) o (c) positive (d} negative
8. The relation between the transmitted x-ray mtensrty with distance inside tissue is..
{a) linear (b} quadrature {c) cubic (d) exponentlal

10. To select a parametric probabilistic mtensrty model for image classes, ohe should look at..
(a) Image resolution (b} i image histogram™  (¢) EM components (d) prior values
11. A Gaussian probability densrty function (pdf) is described by the parameter(s).....

(c) means and

variances (d) both () & (b)
12. According to the Bayes dectsron theory. the apostoriori decreases linearly with. ...
(a)priorvalye ©~ (0).condifional (d) both (a) & (b)

probab:hty
Four Pages, 50 Points Total

(a) prior values (b) means

(c) evidence
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13. If the number of object pixels=200 in a 100x100 training two-class image, then the prior
probability of the other class (background)is ......

(a) 200 (b) 0.98 (c) 0.02 (d) none of the given

14. Let Y be the grey-level image, then the Bayes decision theory selects class 1 (x=0) if.....

(a)p(Y|x=0) > (b) p(x = 0JY) > (c)p(X=0) > :
p(Y|x = 1) p(x = 1|Y) p(X = 1) (d) none of the given

15. To extract deep learning features from a 50x50 image using a convolution with a kernel of
size 5x5, the output feature map is of size....

(a) 50x50 (b) 45x45 (c) 46x46 (d) 5x5
16. The job of convolution with a kernel of size 3x3 with all values of 1/9 is to apply .......
(a) smoothing (b) sharpening (c) high pass filter (d) both (a)&(b)

17. To extract deep learning features from a 3x3 image Y=[0 1 1;1 0 1; 11 0] using a
convolution with a kernel of size 3x3 with all values of 1/9, then the first output pixel is......
(a) 1/9 (b) 2/3 5 (c) 1 (d)3

18. If a 5-fold cross validation is appliéd on a data of total size of 1000 record, then the
training data should be of size.....record

(a) 800 (b) 500 (c) 200 (d) 5

19. If a leave-one-out cross validation is applied on a data of total size of 1000 record, then
one should apply a number of ...... experiments

(a) 1000 (b) 999 (c) 200 (d) 1

20. To more accurately describe an accuracy to be 0.8, three experiments accuracies are....
(a) 0.7,0.8,09 (b) 0.75,0.8,0.85 (¢) 0.6,0.8,1 (d) any answer

21. If a blood cell is moving with a velocity u m/s towards a transducer that submits an
ultrasonic wave with a frequency v and speed C, then the reflected wave has ...

(b) different ; "

frequency v’ (c) different speed ¢’ (d) both (a)&(b)
22. Continuous wave Doppler affords.....measurements of blood speed

(a) same speed C

(a) high speed value . (b) large area (c) small area (d) both (a)&(b)

23. If a blood cell is moving with a velocity 500 m/s away from a transducer that submits an
ultrasonic wave with100 MHz and 1500 m/s, then the reflected frequency is.... MHz

(a) 75 (b) 100 (c) 150 (d) none of the given
24. If a blood cell is moving with a velocity 0 m/s and a transducer submits an ultrasonic wave
with 100 MHz and 1500 mi/s, then the reflected frequency is.... MHz

(a) 75 (b) 100 (c) 150 (d) none of the given
25. Color Doppler superimpose blood velocity map on top of a(n)...... scan
(a) A-mode (b) B-mode 4, . (c)M-mode (d) none of the given

26. If a bat hears an echo 3.4 second ‘after it makes a chirp of speed 340 m/sec, how far
away is the object?
(a) 100m . (b) 50m (c) 200m - (d) 578m
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27. High ultrasonic imaging frequencies is suitable for imaging .....
(a) small size objects  (b) surface structures (c) deep structures (d) both (2)&(b)
28. In amplitude-mode ultrasonic (US) scan, the.....decreases as the amplitude increases

(a) tissue reflectivity - (b) object depth (c) transducer size (d) both (a)&(b)
29 Compound imaging (sonoCT) is an enhanced ...... scan i

(d) none of the given
(a) A-mode (b) B-mode (c) M-mode e 3
30. To build a prior shape model, a registration step is done to...... training images
(a) maximize (b) enhance visual (¢) minimize (d) both (a)&(b)
similarities between appearance of similarities between

31, If among 100 training images, the pixel (x=5,y=5) is an object for 20 images, then the
probabilistic shape value for this pixel to belong to the background is .........

(a) 20/100 (b) 80/100 (c) (5x5)/100 (d) none of the given
32. If the pixel (x=5,y=5) in the training image belong to the object edge, then the distance
map shape value for this pixel is ......... :
(a)0 (b) 1 (c) -1 (d) none of the given
33. If the pixel (x=50,y=50) in the training image is deep inside the object, then the distance
map shape value for this pixelis .........

(@) 0 (b) positive (c) negative (d) 50x50

34. If the pixel (x=50,y=50) is an edge point in the training image, then the distance map
shape value for the pixel (x=51,y=51) may be .....

(a)0 (b) root of 2 (c) -2 (d) none of the given
35. Forms of ionized radiation include....

(a) MRI waves (b) ultrasonic wave (c) microwave (d) gamma-rays

36. Positron emission tormography basically used a camera to detect ...

(a) positrons (b) gamma-rays (c) alpha particles (d) either (a) or (b)

37. A radioactivity is dropped by one quarter after travelling 2cm in tissue and by one more’
quarter after travelling @ more 1cm in the tissue, then......

(a) half life=2cm (b) half life=3cm ©) :;a;;‘r’j‘:'i‘f_n S I};?grigt’;

38. Tumor therapy applications would use ...particles due its ..... half value layer

(a) alpha/small (b) alphallarge (c) positron/small (d) positron/large

39. A cyclotron is used onsite for PET scan as the positron-emitting radionuclide.......

(a) has short half time  (b) is synthesized (c) exists naturally (d) both (a)8&(b)

40. In MR, the RF coil.....

(a) transmits (b) receives body (c) aligns protons in (d) both (a)&(b)
excitation signal magnetic response the filed direction

41. The mass number of the following nucleus represent an MRI active nucleus:
(a) 18 (b) 12 ' (©) 11 (d) either (a) or (b)
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